SUMMARY The authors present their experience with the evaluation and follow-up of 62 patients with primary cysts of the iris, discuss their clinical and pathological features, and propose a simple classification for these lesions. The results suggest that the great majority of primary iris cysts, particularly those which arise from the iris pigment epithelial layers, are stationary lesions which rarely progress or cause visual complications. This finding is contradictory to the belief of certain authorities who stress that many such lesions lead to severe complications, with blindness and loss of the eye. The natural course of primary epithelial cysts differs from that of secondary iris cysts which follow surgical or nonsurgical trauma. The latter lesions do frequently enlarge and lead to severe complications such as inflammation and glaucoma. The major clinical importance of primary iris cysts lies in their similarity to neoplasms of the iris and ciliary body. It is concluded that the great majority of them are ophthalnic curiosities which require no treatment.
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There have been no large studies which define the clinical characteristics and natural course of primary iris cysts. The purpose of this study is to review the clinical data on 62 affected patients who have been examined and followed up by the authors and to describe their clinical features with anterior segment photographs. On the basis of these observations certain misconceptions in the literature regarding primary iris cysts will be challenged and a simple classification of such lesions will be proposed.'
Patients, materials, and methods Detailed records were maintained on all patients with iris cysts who were examined at the Oncology Service, Wills Eye Hospital, between 1974 and 1980. Each patient had a thorough history and comprehensive ocular examination, with emphasis on slit-lamp biomicroscopy, gonioscopy, and special transillumination techniques. When possible slit-lamp photographs or goniophotographs were taken to record and follow the natural course of the cysts. When photographs were not possible because of the location of the A portion of this material was prepared as a thesis for membership in the American Ophthalmological Society, 1981 
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lesions, drawings were made on the initial examination and on subsequent examinations.
We attempted to obtain information on referring diagnosis, associated systemic findings, medication history, associated ocular disorders, ocular complications, and natural course of the lesions. Follow-up data were obtained either by periodic examination of the patient or by communication with the referring ophthalmologists. Photomicrographs of the various types of cysts were obtained from pathologists, who allowed us to review representative sections of iris cysts in their files.
Primary iris cysts: a review ofthe literature and report of62 cases were divided into epithelial and stromal types. The cysts which arose from the posterior epithelial layer of the iris occurred either at the pupillary margin, in the midzonal portion of the iris, in the peripheral portion of the iris at the base of the ciliary body, or as a dislodged lesion in the anterior or vitreous chambers. Each type appeared to have a different clinical presentation and clinical significance. The cysts which arose within the iris stroma could not be categorised as to anatomical site but could be divided into congenital and acquired types. Table 1 depicts the simple classification of these cysts which will be used to discuss them in the following paragraphs. Table 2 presents the general data on primary iris cysts, which will be considered at this time. 
CYSTS OF IRIS PIGMENT EPITHELIUM
Cysts which appear to arise within the pigment epithelial layer of the iris are characteristically found in any of 5 locations: (1) the central or pupillary zone of the iris, (2) the midzone of the iris, (3) the peripheral or iridociliary zone of the iris, (4) in the anterior chamber, or (5) in the vitreous chamber. Aspects of each type of cyst will be discussed separately.
CENTRAL (PUPILLARY) PIGMENT EPITHELIAL

CYSTS
Cysts which occurred at the pupillary margin were present in 3 patients ( Table 2 ). Because of their location, these were termed central cysts. One patient was an infant in whom a bilobed cyst was observed at the 2 o'clock position while the child was being examined for retinoblastoma (Fig. 1) . The retinoblastoma occupied the posterior segment of the eye and did not appear to be directly related to the cyst. The second patient was an otherwise normal Central  3  3  0 -2  1  4  1  3  Midzonal  5  2  3 42  2  3  8  2  6  Peripheral  45  11 34 31-5  42  3  48  46  2  Dislodged, anterior chamber  4  2  2 45  4  0  4  4  0  Dislodged, vitreous  2  1  1 20-5  2  0  2  2  0  Stromal  Congenital  1  1  0  2  1  0  1  1  0  Acquired   2  1  1 28  2  0  2  2  0  Total  62  21 41  55  7  69  58  11 Fig. 2A 30-year-old man who had a solitary cyst measuring 1S5 mm in diameter located at the 10 o'clock position in the right eye.
The third patient with central epithelial cysts was an 18-year-old male who gave a history of having the lesions since birth. The cysts were bilateral, multiple, and appeared as variable-sized, globular, dark brown structures which lined the pupillary border of the iris and projected into the pupillary aperture ( Figs. 2A, B). Although some had ruptured and others appeared confluent, about 8 distinct cysts could be identified in each eye. The ruptured cysts were suspended as linear strands which crossed the pupil vertically and moved with movement of the iris. None of the lesions allowed appreciable transmission of light with transillumination techniques.
MIDZONAL PIGMENT EPITHELIAL CYSTS
Five patients had epithelial cysts which were located predominantly in the midzone of the iris, between the pupillary margin and the iris root (Table 2 ). These were classified as midzonal epithelial cysts. Two patients were men and 3 were women. Such cysts occurred bilaterally in 3 of the 5 patients and were multiple in all 3 bilateral cases, with an average of 3 cysts per eye. Two patients had a unilateral solitary cyst.
All of the midzonal epithelial cysts had clinical features in common. In contrast to the central cysts, which were visualised without pupillary dilatation, midzonal cysts were not easily visualised until the pupil was dilated. With early pupillary dilatation the cyst could be observed as a rounded dark brown mass just posterior to the pupillary border. With further dilatation the cyst gradually changed from a round to an elongate or fusiform shape, somewhat resembling a ciliary body melanoma (Fig. 3) . With maximal dilatation multiple round or fusiform cysts, not suspected on the initial examination, could often be visualised (Figs. 4A, B ). These cysts characteristically had a thin wall which showed slight undulations with movement of the eye. Although they did not transmit light easily, occasional focal areas of pigment loss on the surface allowed light transmission.
One patient presented with severe nongranulomatous iritis in the left eye, which led to the detection of a typical midperipheral cyst (Fig. 5) . The cyst disappeared in one week while the patient was being treated with topical corticosteroids and cycloplegics.
PERIPHERAL PIGMENT EPITHELIAL CYSTS
Cysts which were located near the junction between In most cases the peripheral cyst was recognised on routine slit-lamp examination as a very subtle anterior displacement of the iris stroma at or just below the horizontal meridian (Fig. 6A) . The elevation could be best appreciated with the slit-lamp by using a vertical slit beam (Fig. 6B) . In most instances the overlying iris stroma was intact or only slightly thinned. Even with wide pupillary dilatation such cysts could not be directly visualised by routine slit-lamp techniques. But by obtaining maximal pupillary dilatation, rotating the slit-lamp to the side, using a horizontal light beam, and tilting the bar of the slit-lamp the cyst wall was directly visualised between the iris and ciliary body in 33 of the 48 eyes involved (Fig. 7) . With the Goldmann 3-mirror contact lens further to facilitate visualisation of the peripheral portion of the posterior chamber, the cyst could be visualised in 45 of the 48 eyes. The most obvious abnormality on gonioscopy was a rounded anterior displacement of the peripheral portion of the iris stroma. With slight tilting of the lens the thinwalled cyst could be visualised. In contrast to central and midzonal epithelial cysts the peripheral cysts transmitted light readily, often allowing visualisation of the ciliary processes through both walls of the lesion (Fig. 8) . In 3 cases the cyst could not be directly visualised by this technique and the diagnosis remained presumptive. The typical anterior displacement of the iris stroma in the horizontal meridian in young adult women with no evidence of ciliary body tumour, however, provided strong support for the diagnosis.
DISLODGED CYSTS-ANTERIOR CHAMBER
In 4 of the 62 cases a typical epithelial cyst was present in the anterior chamber, presumably having become dislodged and having passed from the posterior chamber through the pupil (Table 2) . Routine slitlamp biomicroscopy in these cases showed a pigmented lesion in the peripheral iris, suggesting a pigmented tumour (Fig. 9A) . Gonioscopy, however, showed the lesion to be lying on the surface of the iris, anterior to the iris stroma (Fig. 9B ). In 3 of the 4 cases the dislodged cyst had become fixed in the anterior chamber angle. One was fixed at the 8 o'clock position in the right eye and the other 2 were fixed in the angle at the 6 o'clock position. In one case the anterior chamber cyst was not fixed but was floating freely in the anterior chamber and moved with positioning of the patient's head (Figs. 1OA-D) . All cases of dislodged cysts in the anterior chamber were unilateral and solitary ( Table 2 ). The lesions characteristically did not transmit light, although small foci of depigmentation occasionally allowed slight transmission. In no case of dislodged cyst in the anterior chamber could the original site of the cyst be identified by routine slit-lamp examination or gonioscopy.
DISLODGED CYSTS-VITREOUS CHAMBER
Dislodged cysts were found in the vitreous chamber in one male and one female patient (Table 2 ). In both cases the cyst was unilateral and solitary. In both instances the cyst was suspended in the gel of the mid vitreous. It showed slight mobility with movement of the eye but then returned promptly to its original position. These cysts had only minimal pigmentation on their walls and were transparent with both slitlamp biomicroscopy and ophthalmoscopy, allowing visualisation of the retinal blood vessels through both walls of the cyst (Fig. 11 ).
Although it is theoretically possible that a dislodged cyst could occur in the posterior chamber, no such cases were encountered in this series.
CYSTS OF THE IRIS STROMA
Three patients had cysts which involved the iris tissue anterior to the pigment epithelium. They were classified as primary epithelial cysts of the iris stroma (Table 2) . One occurred in a 2-year-old child in whom a clear cyst, presumably present since birth, was noted to be progressively enlarging over several weeks (Fig. 12) . The anterior wall of the cyst was excised and the lesion did not recur. This was classified as a congenital stromal cyst.
Two stromal cysts developed in adults and were classified as acquired primary epithelial cysts of the iris stroma. One was located superiorly in a 24-yearold woman (Fig. 13) . It had been first noted 4 years earlier and had supposedly shown very slow enlargement, but the patient remained asymptomatic and the cyst was essentially unchanged during 4 years of follow-up. There was no history of ocular trauma.
The second acquired primary stromal cyst occurred in a 32-year-old man whose cyst was located temporally in the left eye (Fig. 14A) . The patient had a history of recurrent, mild ocular trauma from fist fights, but the globe had never been perforated. The cyst had appeared spontaneously and had shown progressive enlargement for 3 years. Because of recurrent ocular inflammation it was aspirated through the limbus with a 25 gauge needle. It became smaller and adhered to the corneal endothelium but did not recur during the 2 years of follow-up after aspiration (Fig. 14B) . In contrast to epithelial iris cysts the stromal cysts were larger, had a clear anterior wall, a densely pigmented posterior wall, and contained clear fluid. In one case iris blood vessels could be seen on the anterior surface of the lesion (Fig. 12) .
REFERRING DIAGNOSIS
A referring diagnosis was received in 59 of the 62 cases of primary iris cyst (Table 3 ). There were only 3 diagnostic possibilities which were entertained by the referring physician: (1) iris cyst; (2) cyst, rule out melanoma; and (3) melanoma. One of the 3 central epithelial cysts was initially suspected to be a malignant melanoma. Three of the 4 midzonal epithelial cysts were initially diagnosed as melanoma and one was correctly recognised as an iris cyst. Of the 44 peripheral iridociliary cysts in which a referring diagnosis was received only 8 were initially diagnosed as an iris cyst. Ten patients were referred with the diagnosis of 'cyst, rule out melanoma,' and 26 had a referring diagnosis of iris or ciliary body melanoma. In all, 36 of the 44 cases caused concern that the lesion could be a melanoma. Of the 4 dislodged cysts which were present in the anterior chamber 2 were correctly recognised as a cyst and 2 raised suspicion that the lesion could be a melanoma in the anterior chamber angle. The 2 dislodged cysts in the vitreous chamber were easily recognised as cysts and caused no diagnostic problem for the referring ophthalmologist. Of the 3 primary stromal cysts 2 were correctly diagnosed as cystic lesions, but the other was referred specifically to exclude the possibility of melanoma. (Fig. 15) . The cyst was lined externally by the pigment epithelium, explaining its failure to transmit light in most instances. The extent and location of these cysts explain why they became visible when the pupil was widely dilated. This was enhanced by the proximity of the lesion to the iris collarette, which allowed the cyst to be everted when the pupil was dilated. Cysts which arose from the peripheral portion of the iris (iridociliary sulcus) occurred at a location where the nonpigmented epithelium of the ciliary body became continuous with the pigment epithelium of the iris (Fig. 16) . Therefore in contrast to central and midzonal cysts, which were lined externally by iris pigment epithelium, the peripheral cysts transmitted light because at least a part of their external surface was lined by nonpigmented epithelium. They were located peripheral to the iris collarette, explaining their failure to evert when the pupil was dilated. No cases of free-floating anterior chamber or vitreous cysts were obtained for histological study. Primary iris stromal cysts were characterized by stratified epithelium suggestive of surface epithelium. The presence of goblet cells suggested a similarity to conjunctival epithelium. The 2 cases obtained for occur at the pupillary margin, and such lesions appear to be extremely rare. Fuch in 1931 described 'congenital ectropion uveae,' which appears in reality to have been cysts of the pupillary margin.2.Cowan reported 4 patients, all of whom were members of one family.3 Each of his patients had bilateral, multiple, pigmented globular protuberances located at the pupillary margin of the iris. He pointed out the congenital, familial tendency of this condition, stressed the term 'iris flocculi' to describe those cysts which had apparently ruptured spontaneously, and emphasised the lack of ocular complications associated with such cysts. He supported the theory that they were secondary to a failure of closure of the annular sinus. Berliner" also stressed that iris flocculi formation is definitely hereditary, but not sex-linked. Duke-Elder' reviewed the subject of iris flocculi but he did not stress the cystic nature of this entity.
The pathogenesis of these pupillary margin cysts is obscure. It seems feasible that they occur as a failure of closure of the anterior portion of the primitive optic cup (annular sinus of von Szily). Some authors 16 The cysts are formed by a separation of the 2 layers of epithelium anywhere between the pupil and the ciliary body.
The pathogenesis of these cysts is not entirely clear. Vail and Merz speculated that the condition results from traction of the zonules on the ciliary epithelium during growth of the eye, which allows for faulty apposition between the outer and inner layers of the optic cup in the iridociliary region. 12 In support of this theory of pathogenesis they quote Gartner,"7 18 who observed anomalous ciliary processes on the peripheral iris which could account for development of zonules with traction in the region of the iridociliary sulcus. Davidson,'9 in a report of 2 cases, also supported this tractional theory. Kozart and Scheie,20 in a histopathological study of canine and human eyes, suggested that the cysts result from a proliferation of cells of the neuroepithelial layer rather than from a separation of the 2 layers.
FREE-FLOATING ANTERIOR CHAMBER CYSTS
Pigmented cysts in the anterior chamber have been recognised for many years. Coats in 1912 reported a case in which the cyst shifted with movement of the patient's head."2 Yanoff and Zimmerman described a case in which the involved eye was enucleated because of suspected melanoma and reviewed the literature on the subject. 22 Donaldson presented clinical photographs of 2 cases. 23 Fine reported a free-floating cyst in the anterior chamber which interfered with vision and required surgical removal. 24 On the basis of the few cases studied histologically these anterior chamber cysts appear to be lined by iris pigment epithelium and to contain clear fluid. In one reported case the cyst was lined by both pigmented and nonpigmented epithelium. 22 
PRIOR CONCEPTS OF NATURAL COURSE AND COMPLICATIONS
A number of authors have discussed the natural course and complications of primary cysts of the iris, particularly those which arise from the posterior epithelial layer. As recently as 1974 Duke-Elder made the following statement: 'Although they may remain stable for a long time, the tendency is for them to grow slowly and steadily, ultimately bringing on secondary glaucoma and loss of vision.' He continues, 'as a rule, their evolution may be divided into three stages: (1) a symptom-free period, when no discomfort or visual disturbances arise; (2) an irritative period when an iridocyclitis may develop; (3) a period of raised tension which results in absolute glaucoma, vision being completely destroyed and excision of the eye usually being necessary because of pain.' Finally, he stressed, 'It is important, therefore, as soon as the diagnosis is made, to arrange for adequate treatment when the cyst is yet small, especially if it is seen to be growing in size, since the only ultimate result which can legitimately be expected, if events are allowed to take their course, is loss of the eye.'50 In none of our cases did such complications develop.
Garron,5' in reporting a case in which the involved eye was enucleated because of suspected melanoma stated, 'most cases are first observed after the onset of glaucoma. Usually the cysts have by then grown to a considerable size and the eye is removed because of absolute glaucoma or because malignant melanoma is suspected.' The involved eye in his case had an intraocular pressure of 34 mmHg. Chandler and Braconier reported 3 patients with multiple cysts who developed acute angle-closure glaucoma.52 This contrasts with our series, where none of the cases had secondary glaucoma.
CONCLUSIONS
During the course of our study it gradually became apparent that many ofthe aforementioned statements from the literature, particularly with regard to the natural course and complications of these lesions, were not well substantiated. These misconceptions were perhaps due to the tendency of physicians to report those cases which produced complications or which were managed by enucleation because of suspected melanoma. Although we are unable to link the occurrence of primary iris cysts to systemic disease, ocular disease, or medications, our study has clearly shown that the great majority of primary iris cysts, particularly those which arise from the iris pigment epithelial layer, are stationary lesions which rarely progress or cause visual complications. The natural course of primary epithelial cysts differs from that of secondary iris cysts which follow surgical or nonsurgical trauma. The latter lesions can sometimes enlarge and lead to complications such as inflammation and glaucoma.
The major clinical importance of primary iris cysts lies in their similarity to neoplasms of the iris and ciliary body. Clinical features and certain transillumination techniques, which are helpful in the diagnosis, are beyond the scope of this paper but are discussed in a recent textbook on intraocular tumours. 53 It is concluded that the great majority of primary iris cysts are ophthalmic curiosities which require no treatment. 
